octadecanethiol (ODT); curves were obtained using adhesive tape. The initial shallow response at low displacements corresponds to elimination of slack in the adhesive tape. This is followed by a steepening of the peel curve due to increased energy dissipation in the adhesive tape (see Supplementary Note 1). Without ODT the applied force peaks at a high value of ~1.6 N, before decreasing to a slightly lower steady-state value of ~1.45 N. With ODT the applied force peaks at a low value of ~0.3 N, before falling to a steady-state value of ~0.25 N. Adhesion force histograms for metal films with and without a self-assembled monolayer. The local adhesion forces were determined by AFM force spectroscopy, taking the adhesion force to be the maximum of the force-displacement curve during tip retraction. In the case of Al (a) the mean adhesion force was reduced from ~11 nN without octadecylphosphonic acid (ODPA) to ~2 nN with, while for Au (b) it was reduced from ~6 nN without ODT to ~1 nN with, broadly consistent with the macroscopic results obtained by peel testing. In both cases a significant reduction in the spread of the adhesion forces was observed after application of the self-assembled monolayer, indicating a significant improvement in the uniformity of the surface. the (Au-free) regions between lines (due to an increase in curvature at the peel root), followed by a rapid decrease back to ~0.25 N as the peel-edge passes onto the ODT-coated Au. In the case of solution-coated glue a similar value of the peeling force is observed when the peel edge is located above the Au lines, but the behaviour in the region between lines is notably different, with the peeling force stabilising rapidly to ~0.35 N. The smaller peeling force differential between the Au and Au-free regions obtained using the glue is beneficial for achieving controlled peeling. The differing profiles of the peel curves are discussed in Supplementary Note 1. Inset shows a photograph of the final patterned structure. The peel curves in Figure 2c and Supplementary Figure 2 show an initial transient phase in which the peel force increases from a low initial value to a significantly higher steady-state value. In considering this behavior, we note that the peel force is not a direct measure of adhesion strength but instead corresponds to the force required to separate the two interfaces plus the force required to plastically deform the adhesive layer by bending. 1,2 This latter force, which is dependent on the configuration (shape) of the peeled adhesive, changes constantly throughout the transient phase. At the onset of peeling, the curvature of the adhesive close to the peel root is low, implying only weak energy dissipation due to plastic deformation. By the time steady-state is reached, however, the curvature is substantially higher and a much higher force is therefore required to induce plastic deformation. 2 Analytical 1 and finite element 2 modeling show that, for a given adherent, the steady-state peel force is approximately proportional to the adhesion strength (with the steady-state being reached more rapidly in the case of low adhesion strength). Hence, although all four peel curves in Figure 2c and Supplementary Figure 2 Figure 2c and Supplementary Figure 2 . In the case of the tape, it has not yet reached its steady-state configuration by the time it reaches the leading edge of M1, and hence no plateauing of the applied force is observed. On passing beyond the leading edge of M1 the applied force falls abruptly to a lower value, which corresponds to the steady-state force for delamination at the SAM/M2 interface: 0.16 N for ODPA/Au and 0.25 N for ODT/Al.
The high-force-to-low-force transition occurs abruptly (i.e. the slope of the peel curve is almost vertical) because the tape is able to slacken immediately without further peeling taking place.
The low-force-to-high-force transition, however, occurs gradually because the peeling of the tape and the change in its configuration take place concurrently. Hence the overall peel curve acquires a saw-tooth-like appearance with regions of gradual increase followed by step-like drops.
The same general behaviour is observed with the solution-processed glue. However, since the adhesion strength at the M2/glue interface is significantly weaker than the adhesion strength at the M2/tape interface, steady-state is reached rapidly while the peel edge is still traversing the SAM-free zone and so the peel curve plateaus before the peel edge has reached the leading edge of M1. On passing beyond the leading edge of M1, the applied force again drops abruptly, falling to the steady-state peel force for delamination at the SAM/M2 interface: 0.16 N for ODPA/Au and 0.25 N for ODT/Al. The fact that the peel force in the SAM-coated zone is the same for the tape as for the glue indicates negligible plastic deformation of the adherents when delamination occurs at the SAM/M2 interface. In this case we are therefore directly observing the adhesive strength of the interface.
